There are approximately 896 species of tick (Ixodidae, Argasidae and Nuttalliellidae) worldwide 4 . In Asia the knowledge of key species is still limited, especially in the Southeast. Tick species that may transmit specific pathogens are highly dependent on distribution, with studies described below primarily identifying
Ixodes spp, Haemaphysalis spp., Hyalomma spp. and
Dermacentor spp. as important vectors for various pathogens.
Despite the prevalence of ticks and the clinical importance of the pathogens transmitted, very little information is available on the disease burden and distribution of tick-transmitted infections in Asia, particularly outside of Russia, China, Japan and Korea. This is most likely due to lack of research in ticks and tick-borne diseases (TBD) outside of the more developed northern Asian countries, and a lack of knowledge in the healthcare systems of LMICs (lower to middle income countries) as many TBD infections have similar clinical presentations and available diagnostics may be limited. Knowledge of TBDs is highly dependent on whether the diseases are notifiable within the country; in Russia for instance, seven TBDs are reportable providing incidence data, but little is known about other non-reportable infections 5 .
In Russia approximately 0.5 million tick bites are reported each year, with an estimated 2% resulting in clinical infections, although this is likely to be much higher, particularly in rural regions 5 . In Japan, 12 TBDs are reportable, while in Korea, six diseases of potential tick origin are reportable 6, 7 . TBD in Asia can be categorised into four distinct groups: rickettsias, other bacterial pathogens, protozoa and viruses.
Rickettsias
The rickettsias form the largest group of TBD in Asia. Although globally distributed, at least thirteen clinically important rickettsial species have been identified throughout Asia (east of the Caspian Sea) in either patients or ticks [8] [9] [10] [11] . Currently a further 10 (including candidatus species) have been identified in ticks although their implications for public health is uncertain 8, [12] [13] [14] ( 
Other bacterial pathogens
Closely related to the rickettsias are Anaplasma and Ehrlichia.
A. phagocytophilum is the agent of Human Granulocytic Anaplasmosis (HGA) 16 , while E. chaffeensis is the cause of Human Monocytic Ehrlichiosis (HME) 16, 17 . Both share similar symptoms including fever, headache, leukocytopenia, with neurological symptoms more common in HME 18 . Borreliosis is becoming more important throughout the region, with Borrelia afzelii and Bo.
garinii being the main species in Asia, although a Bo. valaisianarelated sp. has also been identified in patients 12, 19, 20 . Despite its dominance in the western hemisphere, Bo. burgdorferi sensu stricto has only been isolated from rodents in Asia 19, 20 . Borreliosis may present with erythema migrans, fever, headaches and fatigue, and in a minority, cardiac and central and peripheral central nervous system abnormalities 19 . Although the following human pathogens (Francisella spp., Bartonella spp., Brucella spp. and Coxiella spp.) have been identified in ticks in Asia, the tick-human route of transmission for these four organisms is highly disputed or considered infrequent. Infection is more likely through other routes such as other vectors, direct contact with animals, food items or aerosols; nevertheless, ticks may still play a vital, yet indirect role in disease incidence. Francisella tularensis has been detected in ticks from Japan, China and Thailand 21, 22 , while F. novicida, has been isolated from a patient in Thailand 23 . At least 15 species of Bartonella are known in Asia, some of which have been identified in ticks 24 . There are reports of clinical Bartonella spp. infections in China, Thailand, Japan and Korea 24, 25 , although these may be due to transmission via fleas or mammalian contact.
The greatest human incidences of brucellosis infections are reported from central Asia 26 . Brucella melitensis and Br. abortus (the most pathogenic species) have been identified in ticks and
shown to be transmitted 27 . A number of tick species have been shown to harbour Coxiella burnetii (the etiologic agent of Q fever) in Malaysia, Laos and Thailand 12, 22, 28 . Transmission from ticks to mammalian hosts has been shown to occur experimentally but it remains to be seen if this is a viable route for human infections. 
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